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INTRODUCTION
The interest of the people and physicians in
Poliomyelitis is indicated by the millions ot dollars
contributed to the National Foundation tor Infantile
Paralysis.

Each year this Foundation sponsors a drive

to~ funds.

The chief methods used to stimulate the in-

terests of the public and secure contributions is
through the NMareh of Dimes•, funds received through
nation-wide Celebrations ot the President's Birthday
on January 30th, Posters, and movie shorts showing the
deformed and maimed children which the ravages of this
disease have left in its wake.

The Committee tor the

Celebration of the President's Birthday is the main
fund raising unit for the National Foundation.
The National Foundation for Infantile Paralysis
was founded in 1938 to forward action on all fronts
of the attack on infantile paralysis including the
cause, prevention, and treatment of this disease.

At

present there are more than 2000 chapters in the United
States which keep the people postedon the advances
made.
Another reason for more widespread interest in
acute anterior poliomyelitis is the fact that the disease occurs in epidemics whi-oh seem to be becoming
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more severe as time goes on.

A community which has

been struck with an outbreak ot poliomyelitis often
reacts in an extremely violent manner, even to the
point of complete hysteria, and certainly far out of
proportion to the actual menace of this malady.

Prior

to 1890, poliomyelitis was not an epidemic disease but
occurred only in sporadic oases.

The first reported

epidemic of poliomyelitis in the United States occurred
.in Vermont in 1894 (8).

In this epid~mic, there were

123 oases which were reported on very. aptly by Dr.
Charles

s.

Caverly.

Since this time, the number of

oases reported each year has been on the increase.
Almost weekly, articles appear in the lay press
telling of advances made in the prevention of and treatment of poliomyelitis.

Otten these articles are too

promising, and it is very difficult to convince the lay
of this.

After reading these articles, the lay people

often feel as though they know as much about how to
treat oases of poliomyelitis as does the physician in
charge.

By

this unique position of public interest,

herein, the Physician who must treat oases of poliomyelitis is forced to Justify his own particular method
or type of treatment to the laity.

It naturally follows

then that the Physician must justify to himself his own

treatment.
It is in an effort to evaluate and analyze the
methods of treatment with respect to their effectiveness that this study of the available literature--

both original, and from abstracts--was made.

Little

material prior to 1910 will be included because the
treatment changed very little from the time of discovery in 1774 until this time.
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'DEFINITION and HISTORY
Acute anterior poliomyelitis is an acute 1ntectious disease eaused by a filterable virus.

It is a

systemic disease which may or may not be characterized
by localizing lesions in the lower motor neurons ot the
central nervous system.

Poliomyelitis without central

nervous system involvement or paralysis is called abortive poliomyelitis.

The disease occurs in epidemics

with the highest incidence during July, August, and Sept-

ember, although sporadi4 cases are alway~ present.

It

is also a disease ot temperate climate •

.Another name

tor the disease is infantile paralysis.

It received

this name because it formerly attacked infants and small
children.

While still a disease predominantly ot chil-

dren, more and more cases are being seen in adults.
Poliomyelitis is not a new disease as it was tairly
well described by Michael Underwood (8) (90) in 1774.
This disease was one ot sporadic occurrence prior to
1910 with only a small number ot epidemics being report-

ed before this date.

It is a striking tact that the

first three important milestones in the path of our advancing knowledge of the disease are separated by long
intervals ot time.

In 1840, Heine (70), an orthopedic

surgeon ot Constadt in Germany published a monograph on
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paralytic conditions of the lower extremities.

He gave

a short clear out description of the onset and the acute
stage ot poliomyelitis.

For etiology, a sudten serum

exudation in the spinal cord was suggested.
contribution came from Charcot in 1870 (55).

The next

He studied

the pathology ot poliomyelitis and declared a primary
degeneration of the anterior horn cells to be the morbid process.

This view becamae the subject or much dis-

cussion; and in 1884, Strumpell (70) pointed out the resemblance between certain cases ot acute encephalitis
with spastic paralysis in children and oases ot polio-

myelitis.

He

concluded that the two types or diseases

of the central nervous system had a common etiological
agent and suggested tor the first time the hypothesis
that an external infectious agent was responsible tor
them.

Also he was the first to recognize a true cere-

bral form ot the disease which was a most important contribution to the knowledge of poliomyelitis.

During the

epidemics reported in the following years, many 1nstanoes

ot apparently direct contagion were observed, which added
support to Strumpell 1 e work.
In 1890, Medin, basing his studies upon the extensive epidemic in Sweden, published the tirst good clinical account ot poliomyelitis.

Following this, almost
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each year saw reports ot smaller epidemics in France,
Italy, Germany, and the United States.

'

No important

addi t1ons to the knowledge ot the disease were made until Wickman (81), in 1905, studying a vase amount ot
material 1n Sweden, developed the epidemiology of the
disease and its pathology, and described tor the first
time the abortive types.
Experimental production ot the disease in monkeys
was first accomplished in 1909 by Landsteiner and Popper,
and a tew months later by Flexne:r and Lewis (19)

(23),

and by Strauss (20) in this country.
As a result ot the extensive work which has been
done on the experimental disease, many important tacts
about the etiology have been acquired.

A bacterial

cause has been definitely ruled out and there is now undoubted evidence that the infecting agent belongs to the
group ot so called filterable viruses.

~hese same in-

vestigators have shown that one attack ot experiiental
poliomyelitis confers 1mmuu1ty and prevents a second
sueoesstul inoculation in the monkey.

They have also

shown the presence ot neutralizing substances 1n the
serum ot monkeys recovering.

i-
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PATHOLOGY
The earliest pathological studies in poliomyelitis
were made on chronic oases ot the disease, and the
lesions described were the atrophic soars found in the
anterior horns ot the cord.

With a development ot a

better olinioal knowledge ot the aoute stage ot the
disease, a new pathology arose whioh laid stress on the
earliest morphological changes in the oord,

and

explain-

ed their relation to the development of the chronic
forms (22) (70).

Poliomyelitis is a general systemic

infection; but, inasmuch as the lesions of the central
nervous system are of ohief interest and importance,
these will be discussed first.
At autopsy, the meninges are usually found to be

somewhat edematous and inJeoted.
crease in oerebrospinal fluid.

There is little inThe brain and cord,

on section, have a moist, translucent, edematous appearance, and the gray matter of the cord is often swollen
so that it projects above the level ot the white matter.
It is darker than norm.ally and is typically of a grayish
pink hue.

Hot infrequently, minute hemorrhages oan be

distinguished in the gray substance.
In 1910, the portal ot entry of the virus was
thought to be the upper respiratory traot (21).
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This idea was based on both clinical and experimental
evidence.

It had been shown anatomically and exper-

imentally that the upper nasal cavities were in direct
communication with the meninges by means ot the lymphatics which pass outward with the filaments of the
olfactory nerve.

This view had been supported as the

sole route until recent years when it was shown the virus
could be obtained from the gastro-intestinal tract and
epidemics traced to eating ot certain infected foods.
The earliest change which has been described in
the nervous system is hyperemia and the collection of
numbers of small mononuclear cells, probably lymphocytes, in the per1vascular lymph spaces of the blood
vessels ot the leptomeninges.

The earliest change

that is fouud in the cord itself both in human beings
and the experDi entally produced disease is hyperemia
and collection ot lymphocytes in the spaces surrounding the vessels.

They may become so numerous as to

form a collar arouud the vessel and exert a mechanical
effect in obstructing the circulation.

While the cellul-

ar exudate is in the outer part of the vessel wall, it
is probably that there is often some other effect,either
toxic or mechanical on the intimal lining ot the vessels,
tor hemorrhages, minute or extensive, are frequent find-
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ings, and one of theprom1nent features of most oases
is the extensive edema.

These three factors, cellular

exudate, hemorrhages, and edema, all of them dependent
on vascular changes may perhaps be regarded as the pri-

mary reaction ot the central nervous system to the virus of poliomyelitis.

The effects produced on the nerve

cells themselves are probably either dependent on these
vascular disturbances or they may be due to a direct
This superior importance ot the

action of the virus.

vascular system in determining the nervous lesions has
tor a long time explained the tact that the cervical
and lumbar enlargements ot the cord are most affected
and that the anterior horns

ot gray matter are more in-

volved than the posterior horns or white matter.

These

are, of course, the regions ot the spinal cord to which
the blood supply is most abuudant.

On the hypothesis

that the lesions are due chiefly to mechanical process,
the damaging efteots can be assumed to resul.t in part
from direct pressure on the nerve cells ot hemorrhages,
edema, and exudate.

There is also the additional factor

of anemia following constriction ot the blood vessels
by the same mechanism.

On aooount of this pressure and

anemia, the nerve cells degenerate.

If the hemorrhage

and exudate are absorbed soon enough, the oells may re-
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cover their function.

It, on the other hand, the anem-

ia and pressure have been prolonged or excessive, the
oells go on to complete necrosis.

Histological exami-

nation shows nerve cells in all stages of degeneration,
from those with the slightest changes in their protoplasm to others of which only a·gr8.J'.l~lar detritus remains.
The same sequence of changes, vascular distunbanoe, and
subsequent degeneration ot the nervous elements, is
touud to a lesser degree in the brain.
Ot practically constant occurrence are the lesions
on the posterior root ganglia.

The histological changes

are similar to those that take place 1n the cord itself.
The suggestion has been made that these lesions in the
sensory ganglia may in part account tor the pain which
is such a constant feature ot the acute stage of the
disease.

Another element in the production ot pain is

the cellular infiltration which is found along the nerve
roots.
Other organs are also involved.

The lymph nodes

throughout the body appear to·react to the virus.

The

Payer's patches ot the intestine and the mesenteric lymph
glands show perhaps the most marked acute swelling.

mucosa overlying Peyer•s patches 1s unattected•

The

.Among

the parenchymatous organs, cloudy swelling 1s usually
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met with.

In the liver however, there are otten several

small areas showing more marked degeneration.
The above discussion on pathology and portal ot entry dates back to 1912 and was obtained trom the liter-

ature ot Peabody, Draper, Doohez, Flexner, and Lewis.
The following will be a brief discussion of present day
ideas.

S.

o.

Levinson and P. Lewin state in their article

(52) published in 1942 that it is not as yet known posi-

tively whether the virus enters through the respiratory
tract, the intestinal tract, the skin, or all three
routes, although inteot1on through the intestinal tract
is at present considered most likely.

Another point of

conjecture is whether the virus is disseminated through
the blood stream and lymphatics or directly allnrgthe
neuraxone to the central nervous system.

There is some

laboratory evidence favoring the latter belief.
As tar as the extraneural pathology is concerned,
there is little if any change described.

It is consid-

ered limited to the reticulo-endothelial system and consists ot hyperplasia and congestion of the spleen and

lymph nodes, especially the lymphoid tissue of the intestinal tract.

This is a very constant and str1k1~g

change.
The cord pathology as described in --3;9iZc!itters
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little from their description.

The virus has a pecul-

iar special affinity tor the motor nerve cells ot the
Hlstologio examination very early in the disease

cord.

reveals evidence ot anterior horn nerve oell destruction which is characterized by swelling ot the cells,
chromatolysis, cytolysis, pyknosis ot the nucleus and

11ssl body changes.

Later, there is a diffuse inter-

stitial infiltration ot monocytes, microglia, and
ocoas1onal polymorphonuclear cells.

The mononuclear

and to a lesser extent the polymorphonuclear cells
acoumulate arouud the dead and disintegrating neurons,
~egenerate, and give place to gliosis.
Although the pathologic changes are diffuse throughout the oord and brain, involving the pos.terior as well
as the anterior horns, the nerve cell degeneration is
most apparent in the anterior cervical and lumbar portions of the cord.

One striking feature is the spotty·

nature ot cell destruction, many nerve cells remaining
intact.
The newest pathological findings are those ot
Xabat•s and Knapp's (J9)J

Their work was stimulated b7

the radical changes in the treatment ot poliomyelitis.

The Kenny concept has placed emphasis on neuro-musoular
changes which obviously cannot be explained by the well

13

recognized lower motor neuron paralysis in this disease (41)

(72).

•Muscle spasmu and

1 in

coordination•

have been shown to be frequent and prominent symptoms
in poliomyelitis.
"Muscle spasm" consists of at least two phenomena
involving muscular hyperactivity in tonus and proprioceptive reflexes.

The first phenomenon is a muscular

rigidity or hypertonus which results in deformity.as
in •toot retraction• or toot drop and limitation ot
passive motion as rigidity of the back.

'l'he second

type ot change, which has been called •muscle spasm" is
a limitation of passive motion which is at least in part

the result ot hyperirritable stretch reflexes ot the
muscles involved.
Experimental studies on the mechanism of these
phenomena have demonstrated that they have a neurogenie basis.

These experiments were carried out by
/'l

Kabat., Herman., and Knapp (31): The muscular rigidity
and hyper1rr1table stretch reflexes disappeared tempor-

arily during spinal anesthesia 1n patients with poliomyelitis.

One the other hand intravenous sodium pento-

thal anesthesia produced relatively little effect on~
the muscle spasm.

These studies suggest that muscle

spasm may be the result of changes produced in the gray
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matter of the spinal cord by the virus invasion.

This

view 1s corroborated by the electro-myograph1c recordings trom hypertonio muscles in cases of poliomyelitis
( 90).
An anal7sis

ot sections ot the spinal cord from

seventy-eight patients with poliomyelitis who died in
the acute stage ot the disease was made· by Iabat,
Herman, and Grenell (39).

These studies revealed that

1ntlammat1on about the 1nternune1al neurons in the gray
matter ot.the spinal cord occurred 1n about every case
I

and that inJury to 1nternunoial neurons appeared to be
prominent in manr oases.

On the other hand, little or

no inJury was observed in about

40%

ot the

eases, while

the other 60% showed more or less pronounced destruction

ot the large motor neurons.

In one case which had shown

decided muscle spasm, the internunoial inJury was severe
while the anterior horn cells appeared unaffected.

It

has also bean shown in experiments on dogs that a local-

ized lesion ot the internuncial neurons in the spinal
cord produced hypertonus ot the skeletal muscles similar
to that observed in clinical poliomyelitis.

The s1gn1t-

1cance ot the 1nternunc1al neuron lesion becomes clear
when one realizes that practically all impulses through

the reflex area as well as from higher centers including
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the pyramidal tracts must be relayed through the 1nternunoial neurons to excite the large motor neurons ot
the anterior horn.

In other words, the internunoial

lesion should 1ntertere with and disorganize synaptic
transmission to the anterior horn cells.

The muscular

hypertonus and proprioceptive reflex hyper1rr1tab111ty
could therefore be considered release phenomena resulting from removal of inhibition from anterior horn
cells due to synaptic disorganization.

"Inooordination°

may also be explained at least in part by such synaptic
disorganization resulting from inJury to the 1nternunc1al neurons.

The common occurrence of 1nternuno1al

lesion in poliomyelitis is turther substantiated by the
observation of Minckler (62) that synaptic terminals
on the surface of the anterior horn cells were degenerated as a result of injury to internuncial neurons on
eight oases ot poliomyelitis studied by special staining methods.
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SYMPTOMATOLOGY
The incubation period in poliomyelitis is very
difficult to determine.

Experimentslly, Flexner (24)

fouud it to average about eight to nine days.

For

humans, the period varies depending on the author
quoted.

Lovett (54) stated it to be eight days.

Pea-

body, Draper, and Dochez (70) stated it was four days.
They aased their findings on the taot that this was
about the average difference in time from onset in one
ind1 v1dual of a family until another in the same family
showed similar symptoms.

Bennett (7), Levinson, Lewin

(52), and other more recent writers consider the incu-

bation period to vary between seven and fourteen days.
rollow1ng the incubation period and preceeding
the onset of paralysis, there is in the vast maJority
of cases a period marked by prodromal symptoms.

The

prodromal period, which, until recently, received
little attention at the hands of clinicians, has in
the light ot our present knowledge ot epidemiology
and of our hopes tor a therapeutic control ot the disease, assumed an unexpected prominence.

It is only

during the prodromal period, before an extensive destruction ot nerve cells takes place, that one oan
ever hope to make treatment effective.

This is there-
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tore the most important period in the course of the
disease, for on its recognition depends the possibility of controlling the infection.
prodromal period ie also variable.

The duration of the
The period may

last from one to seven days, but the average duration
is thre~ days.
The prodromal symptoms are, on the whole, of a
general nature.

A

few are more specific in character

and shed some light on the nature of the disease.

For

the most part, they are such as may appear at the onset of almost any acute infection, or such as occur 1n
children with very 11ttle recognizable cause.

While in-

dividual cases show considerable differences, there are
certain ·groups of symptoms which are present in the
majority of all oases.
Probably the most constant feature of the prodromal period is fever.

In most oases, this is noted a-

mong the earliest symptoms.
l030F.

Temperature is often 101-

Onset with a chill is comparatively rare.

The

febrile reaction generally lasts through the prodromal
period with only slight morning remissions and the temperature comes down to normal a few days after paralysis
sets in.
Muller has laid special stress on profuse sweating,
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which he designates as one ot the cardinal symptoms of
the early stage ot the disease.

It was present in 75%

of his oases. (7).
Associated with fever is drowsiness which was a
very notioable symptom in many of Draper's cases (15).
The children are apathetic and want to sleep most of
the time.

This drowsiness sometimes la.sts only a day

or two and then disappear.a, but often it increases and
runs into a mildly stuporous condition with the onset

ot the acute state.

Not infrequently, drowsiness is

less prominent, and irritability with a nervous, excited, complaining dispostion replaces it.

This irrit-

ability is closely connected with what Muller considers
as one of the three cardinal symptoms of the prodromal
period, hyperesthesia.

Pain on passive motion was

frequently noticed as the mother would often say that
the child cried when it was picked up.
Stiffness of the neck and a definite resistance
to flexion are very common symptoms.

Similarly, the

attempt to test for the Xernig sign often causes pain
and evokes a resistant contraoture ot the hamstring
muscles.

This type of pain would seem to depend on the

inflammatory involvement of the meninges, which has been
shown to occur in monkeys in the preparalytic stage (21).
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Pain in the head, in the back of the neck, in the
back, or in the legs is often present, though usually

transient in nature.

Not infrequently there is pain in

those limbs which subsequently become paralyzed.

It

seems probable that such pain may be due to the 1ntlammatory reaction in the intervertebral ganglia.

Pain,

both spontaneous, and that produced by :active motion
tends to increase as the acute stage 1s approached.
Another not unoommon torrunner ot paralysis is
weakness ot one or more limbs or groups ot muscles.
A child may be noticed to •tavor• one arm more than
another, or he walks with a limp, or his legs

way under him.•

1 give

Physical examination shows no para-

lysis, but only a more or less definite weakness ot the
part.

Associated with this may be changes in the tendon

reflexes.

Kost cases show first an early exaggeration

ot the reflexes during the irritative stage, followed
by a loss ot reflexes Just before onset ot paralysis.

In some epidemics of poliomyelitis, the disease
is trequently ushered in by symptoms involving the respiratory tract.

The character ot the symptoms vary

trom a persistent head cold or a conjunctivitis, to a
sore throat angina, bronchitis, or even broncho pneumonia.

The tonsils as seen attar onset of the acute
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stage are usually larger than normal and otten ragged.
Reddening ot the tonsils is quite rare and seldom is
any true exudate seen.
Gastro-1ntestinal symptoms have been noted more
frequently .in epidemics than have respiratory symptoms

(15) (18) (70).

Loss of appetite and nausea were

fairly common symptoms and vomiting occurred in a
large percentage ot oases.

The vomiting was usually

an early symptom and.in many instances was the first

evidence of any sickn~ss.

The great maJority of chil-

dren vomited only one~ or twice and it was noted that
_the vomiting was a ve~y prevalent symptom 1n some
epidemics.
I

The clinical p1e1ure ot the prodromal period shows
very 11 ttle that is o~ spec1t1.c diagnpstic value.

In

general, the history is that ot a previously healthy
child taken suddenly $ick during the summer or early
fall with fever, mild:gastrointestinal upset, a sore
throat, or a slight cQugh, pain in the head, back, or
I

lege, and often becomtng quickly very drowsy.

On

physical examination, there is stittness of the neck
with resistance to tl,xion; the Kernig manipulation of

the legs and other pa~sive motions are painful; the
j
I

child is irritable wh~n handled and wants to be lett
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alone.

Hyperesthesia is the most oharaoteristio symp-

tom, 1f one exists, but obviously, there is little on
which to base a diagnosis unless the relationship 1s
close to other cases in an epidemic.
The acute stage is heralded by the onset ot para-

lysis.

In the usual form, the paralysis appears with-

in 48 hours after the onset of the disease.

The indi-

vidual usually appears listless, and may be asleep.
Frequently he 1s found lying on his back with the thighs
slightly flexed and averted in a frog like manner.
From this drowsy or·almost sleeping condition, the child
can be awakened suddenly by gentlest touch of an extremity.

Very frequently when the leg is lifted only a tew

inches from the bed, an expression of annoyance, rather
than distress crosses the t~oe, and it the leg be the
paralyzed one, the child often tries to free it from the
examiner's hand b7 twisting the trunk and shoulders.
Within a short time, the child cries out with pain whenever any motion is attempted.

The flaccid paralysis

can be noted by watching the child change position because as he attempts to do so, the paralrzed limb falls
back limp.

The extent of paralysis and the musole

groups involved must be touud by physical examination.
Pain in some form is a constant feature of the
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aoute stage or the disease.
are fouud:

In general, three types

spontaneous pain, pain oaused by manip-

ulation, and tenderness to pressure over the muscle
and nerve trunks.

These are not all equally common.

Pain caused by passive motion is the most frequent
and seems to depend primarily on anterior tlexion ot
the spine.

This symptom persists on an average tor

three to six weeks.

Spontaneous pain sometimes occurs

but not near as trequently as pain caused by passive
motion.

Also it usuaily follows nerve root distribution.

The paralysis, while not considered of such primary diagnostic importance as they used to be, throw a
good deal of light on the extent of the pathological
process in the individual case; they offer valuable
diagnostic information in atypical oases; and they so
frequently dominate the'clinioal picture and constitute the whole of the problem tor the attending physician.

One of the most cha.racter1st1c·of the general features of the paralysis in poliomyelitis is their peculiarly unsystematic distri~ution.

Thus in one case

both legs are paralized, in another, one leg and one
arm, 1n a third, there is a pereneal associated with a
deltoid or perhaps a facial paralysis.

In some ways,

the olinioal picture and the pathologioal anatomy ot
poliomyelitis may be harmonized.
are oomplete and permanent.

Thus some paralysis

In these oases there has

been an actual destruction ot all or nearly all the
nerve cells trom which the attected muscles received

nerve fibers.

At other times, one sees •hat is a

weakness rather than a paralysis.

As Bing (6) says,

•Anterior root lesions, unless very extensive, merely
weaken and do not completely paraJ.ize the muscle, owing
to the tact that 1 as a rule, the musol_e is innervated
trom several. roots.
A discussion ot the relative frequency with which

different muscle groups are involved is quoted trom
Wiokman•s work by Draper (15).

It represents 868 cases

seen by him in 1905.
'!'able I

l.
2.
I.
4.
5.
6.
7.

One or both lega •••••••••••••••••••••••••••• 353
One or both arms ••.•••••••••••••••••••.•••••• 75
Combination ot arms and legs •••••••••••••••• 152
Combination of legs and trunk muscles •••••••• 85
Combination ot arms and trunk musoles •••••••• 10
Trunk muscles alone ••••••••••••••••••••••••••• 9
Paralysis ot •the whole body• •••••••••••••••• 23
a. Ascending paralys1s •••••••••••••••••••••••••• z2
9. Descending paralysis ••••••••••••••••••••••••• 13
10. Combination ot spinal and cranial nerves ••.•• i4
11. Cranial nerves alone ••••••••••••••••••••••••• 22
12. Localization ot paralysis not given •••••••••• 60
In 43.69~ ot the oases, the paralysis was limited

"--·.
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to the legs.

One or both legs were affected 1n 85.64%

of all the cases.

A second table prepared by Lovett and

Lucas (53) gives similar information.

Table II

Lovett

1.
2.
3.
4.
5.
6•

7.

s.

9.
10.
11.

Deohenne
& Starr

& Luoas
Both legs ••••••••••••••••••• 130 ••••••••••••• 84
Right leg ••••••••••••••••••• 216 •••••••••••• 1~4
Left leg •••••••••••••••••.•• 239 •••••••••••• 133
Rigllt arm ••••••••••••••••••••• 5 ••••••••••••• 30

Lett arm •••••••••••••••••••••• 5 ••••••••••••• 23

Bo th a:rm s • • • • • • • • • • • • • • • ~ • • • • • O. • • • • • • • • • • • •• 9
All four extrem1t1es •••••••••• i ••••••••••••• 51
Arm and leg, same side ••••••• 15••••••••••••• 48
Arm and leg, opposite side •••• 7 ••••••••••••• 10
One arm, both legs •••••••••••• 2 ••••••••••••• 15
Abdomen with other paralysis •• 6•••••••••••••• O

The above results are very much in agreement with
more recent studies (59).
The abortive type of poliomyelitis is the type
named by Wickman 1n 1905 and refers to those instances

of poliomyelitis which do not develop paralysis.

As

long as the cerebrospinal tract was held to be the only

seat of the malady, and paralysis was considered the
usual manifestation, the word •abortive• for unparalyzed oases was entirely satisfactory, but since further

developments in the pathology ot polio have demonstrated
a general disease affecting the lymphatic apparatus and
many of the parenehymatous organs as well, there is
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some chance of misunderstanding the term.

The case whioh

fortunately escapes paralysis is as much a true example of
acute poliomyelitis as the paralytic.

As early as 1905,

Wickman found in his epidemiological studies that the
abortive oases represented from 25 - 56% of the total
incedence of the disease, but he states that these
figures are too low.

Netter and Levad1t1 (66) have de-

monstrated that the serum of abortive oases neutralizes
the virus in vitro, Just as does the serum of the patients that develop paralysis.

The more recent liter-

ature of Harmon and Harkins (30) shows a fairly high percentage of patients without history of the disease who
have neutralizing substances within their serum.

They

found the presence ot neutralizing substances to have
an average incidence of 73% in children 15 year old.

Kc Carroll (58), and Key (43), and others point out the
fact that the percentage of aboritive cases is impossible
to determine accurately and therefore makes evaluation
of various treatments very difficult as will be discussed
later.
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DIAGNOSIS
A patient should be suspected.of pol1omyel1t1s 1!

he develops the symptoms of an acute infection, particularly in nervousness, sweating, irritation, and especially hyperesthesia. (91)

There will usually be a

history similar to the above description obtained from
the parents.

Be very suspicious in presence of an

epidemic.
Laboratory means are of inestimable value in making the diagnosis.

Blood studies are of little or no

value in diagnosis.

In the literature of poliomye-

litis, there are conflicting statements about the
.leukocyte count.

Bain and Mallney (6) tound a "slight"

polymorphonuclear leukocytosis.

La Ferte in New York,

and Muller in Germ.any have made the most extensive observations on the blood.

The former reported on 48

cases with a leukocytosis running from 13,000-20,000.
Muller reported 75 cases and stated that a leukopenia
of from 3,000 to 5,000 was always present in the acute
stage.

He gives no differential, but he states there

was a slight increase in lymphocytes.

Schloss (86)

based his results on weekly blood studies of 71 patients.
During the first week the couuts varied from 12,000 to
26,000 with a polymorphonuolear leukocytosis.

These
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counts changed very little during the seven weeks they
were observed..

A study of the oerebrospinal fluid is the ohiet
41agnost1o aid in acute anterior poliomyelitis.

There

are two ways in which a careful study of the cerebrospinal fluid may help to throw a light on the disease.
On the one hand, the changes observed may facilitate
early diagnosis and thus enhance the value ot any
treatment which may be discovered in the tutur_e; and
on the other hand, the variations in the.character ot
the fluid, as observed during the progress ot the disease 1n each case, may give some intormation as to the

usual course ot the process and thus be an aid in determining how tar any given remedy 1s effective or to
what extent the natural course of the disease may be
affected.

In most oases, the cerebrospinal fluid shows

an increased amouut of albumen, slight increase in pressure, increased number ot cells which are polymorphonuclear during the first twenty-tour hours and then these
are replaced by lymphocytes.

There is a decreased num-

ber ot cells as paralysis sets in. (7)(14).
Important work has been done by Gay and Lucas (26)
whose contributions are the most valuable in this field.

Their studies have included the spinal fluids from monkeys
-'-.... /
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in the 1.ncubation period, the prodromal state, and the
aoute stage, and from eleven human cases in the .preparalytic stage •. In the eleven early cases, the cell count
varied trom 55 to 580 per cubic m1limeter, and the percentage of mononuclears (lymphocytes?)· from ?5 to 100.
Chemical tests were omitted.

Sophian (92) reported

that the globulin test was positive in the early stages.
As regards early diagnosis, the cases examined before the onset of paralysis are of greatest interest.
Early the cells were predominantly polymorphonuclears
and rather high in numbers.

As time progressed, these

were replaced·by lymphocytes.

Similar evidence is

afforded by eleven oases of Lucas and one of Frisell
(25).

Fluids taken during the early days of the disease

and especially before .the onset of paralysis tend to
show a low or normal globulin content.
two weeks, the cell count

After the first

usually drops to normal and

there is frequently an 1norease in the globulin content.
Analogue changes may be found in the spinal fluid
of abortive cases.
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TREATMENT

At the present time there is no specific form ot
therapy by which the paralysis in acute poliomyelitis
may be prevented, or by means ot which resolution of
the inflammatory process and, consequently return of
function may be hastened.

The problem of treatment

therefore consists of preventing the spread of the
disease to other person, in applying general symptomatic procedures, and in attempting the restoration of
muscular efficiency and the prevention of deformities.
These statements were made forty years ago, and they
are as true today as they were then, a fact which will
be shown in the following discussion.
Underwood, the first man to describe poliomyelitis in 1774, and the physicians who shortly followed
him made no therapeutic suggestions beyond the use of
"irons to the legal.

Samuel Merriman who edited one

-

of the later editions of Underwood's book, said, "It
may be doubted whether irons to the legs can ever be
useful in a sta~e of paralysis of the lower extremities.

If the limbs .are paralytic, how are the irons

to the legs to enable the patient to walk?" (81).

This

,

was two years after John Shaw wrote his Book HQn the
Nature and Treatment of Distortions to which the Spine
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and Bones of the Chest are Subject."

Shaw used methods

of stretching and exercises not unlike some of the
methods emphasized today.

w.

J. Little, the man who first described Little's

Disease, used tenotomy and manipulation in the cases of
poliomyelitis he treated.
Jacob Heine in 1840 laid the firm foundations ot
the correction ot paralytic deformities by the use of
apparatus, exercise and strengthening the entire body.
He used warm·baths and steam baths before manipulation,
and when he could not get rid of the contractions, he
used tenotomy which had been suggested by Delpeeoh in
1823, and perfected by Strohmeyer a little later.

Heine also used exercises for the muscles and devised
machines to help the patient.

His orthopedic apparatus

is the same 1n principle as that used today.
Eulenberg in 1859 made a table of deformities and
the muscles which were paralized and those which were
antagonistic, with a view to exercise; and Ling in
Sweden deve:klped his system of so-called Swedish exercise or Heilgymnastlk.
Duchenne or Boulogne about 1850 began to develop
the use of electricity, about which he was more enthusiastic than anyone of his time, or after (65).

He also
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used apparatus of great ingenuity for replacing or
supporting paralyzed muscles.
The greatest genius among those dealing with 1ntantile paralysis was Charles Fayette Taylor, founder
of the New York Orthopedic Dispensary and Hospital.
In 1867, he published a monograph on infantile para-

lysis which contains all the principles of the proper
management of a case of poliomyelitis as far as the
oare of the apparatus of locomotion and station is concerned.

The principles as laid down by him ·have in

part been used by oth.ers, but for the most part they
are Just being rediscovered today.

In the recupera-

tive stage he advised among other things, eleotrio1ty,
Massage given to the paralized muscles, heat, spray
and steam douches, warm baths, hydrotherapy, and the
like, together with apparatus and such help as crutches,
walkers, and exercising machines. (81)
Wharton Sinkler, in 1890, advised electricity and
massage, the use of the affected parts, and urged that
the child be made to walk as soon as possible.

He

makes no mention of the use of apparatus to prevent deformity, but suggests its use after it has occurred (40).
This is the first time .such a suggestion had appeared
in the literature, and it was very heartily disapproved.
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The treatment of the acute stage of poliomyelitis
as carried of by Peabody, Draper, and Doohez in 1912
{70) will now be considered.

Their first aim was the

prevention ot spread of the disease, so they quarantined all their oases for at least one month.

This

time factor was based on the tact that in the experimental disease in monkeys the virus rarely persists
after three to tour weeks.

The general care of the

patient and attendants was the same as used in contagion wards today.
During the acute stage, absolute bed rest is insisted upon.

At this early period, the most prominent

indication for treatment is pain.

In some instances,

pain may be spontaneous as we have seen, but much more
frequently it is associated with movement of t~e limbs
,.

and this necessitates the utmost gentleness and care in
moving or turning the child.

Prevention of tlexion of

the neck and hips should be strived tor.

Light well

padded splints will steady the lim and take the strain
from unaffected muscles.

In general, the most effect-

ive simple agent for overcoming pain seems to be the use
of heat.

wrapping the limbs in cotton or wool -blankets,

hot packs, and hot water bottles often give great comfort.

They have never felt repeated lumbar punctures

to be ot any therapeutic value.
When the acute symptoms pass, more active treatment directed towards the prevention of deformities
and the restoration ot muscular function should be
initiated.

The exact period at which it is best to

begin active treatment varies, but in general, the
pain seems to be a good guide.

When the child is

able to be handled without pain, massage is to be
begun.
Contractures begin to develop early in poliomyelitis and it is essential that they be guarded
against from the onset.

To prevent toe and toot :drop,

a cradle is used to support the bedclothes.· Sandbags
are used to support a limb; or a light apparatus such
as a posterior splint with a foot-piece at right
angles may be sufficient to overcome the pull of the
muscles.
These investigators feel that massage is a most
helpful aid in treatment.

Its chief usefulness pro-

bably consists in assisting circulation by replacing
the effect of lost muscle activity.

With massage, pas-

sive motion is used, the rhythmic performance ot certain movements stimulating the patient to try to attempt

them himself.

Ot all the methods, however, by
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tar the most valuable 1s active movement, or muscle
training.

They give no statistics as to the number ot

cases treated or their results.
As will be noted 1n the following, the therapy of
poliomyelitis in 1912 varies very little from the methods in use today.
Robert Lovett (55) outlines his method ot treatment as used in the Vermon Epidemic

o·r

1914 which was

very sever in as much as 17% ot 300 eases ended fatally
as compared with 1199 cases in Massachusetts from 19071910 in which the mortality was ?.9%.

Treatment in.the

early stag~ was bed rest because paralysis is generally
present in the limbs, making activity impossible and
because ot pain on motion.

No attempt was made to stim-

ulate by massage or electricity or handling the peripheral connections of such seriously disordered nerve
centers, and the best accepted usage was to let such
oases alone, only striving to prevent contractions until sensitiveness had disappeared, but to allow the
process of repair to go on undisturbed.

He cites one

case in which tenderness had persisted up until nine
weeks at which time he decided to try the gentlest
massage of five minutes a day to each leg.

In one week

the boy was so sensitive that a cradle had to be put on
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the bed to protect him from the pressure ot the bedclothes, and massage was omitted and both legs were
put up in plaster casts.

In one week the easts were

removed and it was fouud that the sensitiveness had
wholly disappeared.
The therapeutic measures at our disposal in fair-

ly early oases are massage, eleotr1oity, and muscle
training.
Massage may be expected to improve the local and
general circulation, to facilitate the flow ot lymph,
and to retard muscular deterioration.

It cannot, how-

ever, be expected to facilitate the transmission of
motor impulses from the brain to the muscle.
Electricity ls a less highly regarded form ot
therapy than was formerly the case.

The unintelligent

use ot electricity month atter month to the exclusion
of other measures has been one of the handicaps which
has stood 1n the way of best progress 1n many oases,
and has also done irreversible damage 1n others.
Statements on its value rest, as a rule, on bare personal assertion or on unusual rapid improvement ot the
individual cases.

The only way to Judge the value of

electricity is to use it on one side of the body in bilateral oases and use other side as control.

This was
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done on a series of 15 private oases.

They were given

daily galvanie stimulation on one side while daily
muscle training was also used.

At the end of several

months, no difference in the improvement of the two
sides could be noted.
Kuscle training is the keynote in therapy of infantile paralysis.

It is an application of the phy-

siology and anatomy to the compensation for a pathological lesion.

Every muscle is connected with several

nerve centers; every nerve center controls more than
one muscle.

The predominance of partial, paralysis shows

that partial rather than total destruction ot nerve centers occurs in nine out of ten instances.

Tne method

advocated attempts to send an impulse from the brain to
the muscle by establishing through such partially destroyed centers a new route which it tends to t1nd tor
itself by constant repitition of attempted muscular contraot1on.

Not only 1s the opening of new paths tor

efferent impulses highly desirable, but also the repeated contraction ot each weakened muscle is of therapeutic
value.

fhe order is given to use a certain muscle, and

if neoessarythe patient is aided by the surgeon in performing the prescribed movement.

This is repeated sev-

eral times at intervals of a few seconds but never to

37

the point of fatigue.

In the stronger muscles the

movement should be performed without assistance by putting the limb in a position which gives a favorable
leverage for the motion.

Muscle training is harmful

it inaccurately carried out, because a child inevitably tries to use the strong muscle in any movement
rather than the weak, and if they are continually exercised, they become stronger while the weak remain as
they were and the muscle balance is made worse and deformity results.
essential.

Knowledge of fuuctional anatomy 1s

Accurate diagnosis of the extent of para-

lysis is also essential.
An outline of Lovett•s Treatment will now be presented.
I. Acute phase which lasts from onset of the disease until disappearance of tenderness.
1) Rest in bed. (38)
a) Bo need for plaster immobilization
b) No reason tor massage if tenderness is present.
He feels it is harmful.

The same may be said for

electrical stiiulation.
o) While tenderness is present, warm baths are permissible, because water decreases weight of the
limbs and permits some motion without eliciting pain.
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d) Drugs are of no value.
e) Prevent early contractures and deformities, support feet to prevent talipes equinus.

2) Serum Therapy
a) There have not been sufficient report of cases
to know its value.
b) Presence of immune bodies in serum ot recovered humans and monkeys shown by Flexner and Lewis

(23)(21)(22).
c) One attack confers immunity.

Recovered monkeys

could not be successfully reinoculated. (21)
d) Immune monkey and human Serum possessed therapeutic properties in monkeys inoculated with the
virus of the disease if gotten early enough.

II.

Convalescent Stage which lasts from the end of the

acute phase until cessation of spontaneous improvement.
( 54)

1) Uassage--foll.owing disappearance ot tenderness.

2) Eleotr1c1ty--questionable value. (13) (83).
3) Braces--Should not be used unnecessarily but only
when necessary to prevent deformity and muscle stretching.
4) Rest--inoreases temperature and gives more favor-

able muscle activity.

It also stimulates circulation.
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He prefers radiant or non-radiant heat to moist heat
because water makes the skin tender.
5) Passive motion--not to point of fatigue.
6) Muscle training.

7) Balance between recumbency and activity •. Prolonged reoumbency favors poor general health.

Long

continued setting favors the formation ot one of the
commonest contractions which consists of flexed hips,
flexed knees, and dropped feet.
8) Use of braces to aid walking.

This aids 1n pre-

venting deformities and malposition but must not be
started too early, or the patient tails to depend on
himself but depends on the sppartue for support and
thus the benefit for strengthening muscles 1s lost.(8).
Summary of Results O'bta1.ned--.Among the Individual
Cases

Seen in 19.14, 1915, and 1916

Followed Treatment
Improved
No Change
Worse

Complete Recovery

Practical Recovery

96
74
3
0
5

_!L
96

Followed Treatment Irregularly
Improved

lo Change

37
18
16
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Worse
Complete recovery
Practical recovery

3
0

_Q_
37

Number who did not follow treatment

Improved
No change
Worse
Complete recovery
Practical recovery

30
6

20
23
0

1
50

Total
Summary of 1917 Cases
Followed Treatment
Improved
No change
Worse
Complete recovery
Practical recovery

183

102
82
5
0
4

14
102

Followed Treatment Irregularly
Improved
No Change
Worse
Complete Recovery
Practical Recovery

29

16

12
1
0
0

29

Number Who Did Not Follow Treatment
Improved
6
No Change
22
Worse
8
Complete Recovery
0
Practical Recovery
1

37

37

Total

168

Total of Both Series

3Si
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In 191?, Lovett (56) published his observations on
1836 oases and showed that weight bearing in the first
years, where trunk and legs are involved, is risky and
advised ambulatory exercise only when complete recovery
·has ooourred, or when there is reason to believe that
the hope tor complete recovery or substantial gain must
be abandoned.

This conclusion was based on frequent

muscle examinations and not on any time factor.

His

observation on results of therapy were similar to those
recorded above in the oases in which his method of
treatment was carried out.
A. R. Jones (37) (38), an authority on infantile
paralysis in London wrpte on the principles of treatment but added nothing new to those principles above
stated.

Also no charts were included in his works.

The majority of the literature from 1914 until
1940 deals with serum therapy in conJunction with physiotherapy.
Serum therapy was first begun in 1910 when Levad1t1
and Landsteiner (54) (66) touud that poliomyelitis virus
could be neutralized by means of convalescent serum.
At the time ot this discovery, it was thought a specific
treatment tor poliomyelitis had been fouud; and, as is
the trend with each new treatment, the early •cures•
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were spectacular.

The first series of oases reported

on was by Jones (37) who reviewed 15 cases.

He re-

ported 90% oure and only "mild" residuals in the remainder.

In 1916, Taylor treated 19 cases with con-

valescent serum.

His results were as follows:

Of

these, two died, and 1n three oases, no improvement
was noted.

Marked improvement however was obtained in

fourteen of the cased treated.
The Ayoook and Amoss (z) report in 1923 stated
the results in general of serum treatment of acute poliomyelitis have not been sufficiently consistent to warrant a definite statement as to its value.

In the ab-

sence of hyper1mmune serum, recourse must be had to .convalesoent serum, which is at best weak in its anti-body
content.

In a small series of oases (1) the adminis-

tration of large doses of convalescent serum a tew hours
after onset of the disease yielded distinctly encouraging results, but it is agreed that the problem has not
been solved.

This series consisted of nine oases, only

two of which developed paralysis following the use ot
serum.

Suoh a treatment 1s beset with obstacles appar-

ently 1nsurmouutable, one of the greatest of which 1s
the 1naeoessability of the site ot injury in poliomyelitio infection.
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A great majority ot articles on convalescent serum
therapy have no statistics included so are of no value
to this subject.
Watkins in 1925 (105) gave the results ot his
treatment of forty-nine cases.

In nineteen, he used con-

valescent serum and in thirty, he used Rosenow•s Ant1streptocooc1c Serum. (76)
Convalescent
Serum
19
Number or oases treated
Cures
26%
Improved
11%
No Effect
63,%

Ant1streptococo1c
Serwn
30

53~
-10~

30,%

This report brings to mind one or the difficulties
that form a barrier to the prope~ evaluation ot any
measure that is being used to prevent paralysis and to
save lives when one is dealing with poliomyelitis.
Reference is made to the difference in severity of the
infection during various stages ot an epidemic. (108)
As the chart of the New York Epidemic ot 1916 shows,
there is an increase in severity and number of cases
paralyzed as the epidemic progresses, and then this is
followed by a rapid fall.

The fatality was 15% the

first week, 26.?% the eighth week, and 8.5% the sixteenth week.
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We may as well interrupt the discussion on Convalescent Serum.
E. C. Rosenow (?6) began his experiments with
antistreptococo1c poliomyelitis serum in 1917 with
the idea that one of the streptococci in the nasopharynx was as much responsible for poliomyelitis as was
the virus.

In order to get other investigators to

use his serum, he has been furnishing it to them free
for these many years.

Among those who have used his

serum are Nuzum (68), Levinson (49), Clark (9), and
Sugg (95).
Nuzum (68) reported in 1917 on 159 oases in which
he used Rosenow 1 s antistreptocoocic poliomyelitic seram.
His results were comparable to those of Watkins (106);
However he used no control series.

Patients
159

'Residual Paralysis
' Deaths
'None' Slight 'Moderate and Severe•
I 73
I
39
I
31
I
16
I

I

I

Rosenow writes an article every two to three years
(77) (80) as to the value of his serum, the following
of which 1s the most significant.
Rosenow (79) published a report on its use which
included the oases treated from 1929-1937.

221 patients

were given the serum and 116 patients were used as con-
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trols.

The ratio of males to females in those treated

with serum was
was 77 to 39.

137 to 84.

The ratio in the controls

This seems to be the usual distribution

in the reported epidemics.

See accompanying chart for

his results.

Groups

1Pat1ents*Deaths'

Serum
Given

I

'

'

I

I
I

221

I

Controls

~

4.6

I

I

I
I

161 1
I

I

116

1

Residual Paralysis

'NONE' SLIGHT I MODERATE 'SEVERE

19.a

34 '
1

I

29

'
•

I

14

'

t

10

'

7

I

17

J2

He states the.results show that the degree of residual paralysis was in direct relation to the duration
of the disease before the administration of the serum.
Patients who recovered with severe residual paralysis
had poliomyelitis an average of 4.3 days prior to use
of the serl:lDl; among those with moderate paralysis, 4.7
days; among those with slight paralysis, 3.5 days; and
among those with no paralysis, 2.i days from onset until serum was used.
He at~r1butes the difference in percentage of
deaths in those treated with his serum, 4.5%, and
the controls, 19.8%,

and

also the amazing difference

of those remaining severely paralized following his
serum, 3.3% as compared with 34.4% in the contr.o-ls,
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directly to his serum.

He also states the serum in-

Jection caused decreased pain, less restlessness, and
a nearer normal temperature.
was seemingly arrested

an.d

Progressive paralysis

muscle fuuction was re-

stored earlier.

Rosenow•s other reports (78) (80) have a similar
dogmatic air to them.
Clarke (9), Nuzum (68), Sugg (95), and others
who have used his serum at various times have been unable to get results anywhere near as promising as
those ot Rosenow.

Flexner (23) ot Rockefeller Insti-

tute finds Rosenow•s serum to be ot little value.
Dively (14) made comparat1 ve studies of Rosenow' s
Immune Serum and convalescent serum.

The latter neu-

tralized the virus.much more completely.
to evaluate articles ot this kind?

Ho

,

How is one

other inves-

tigation has attempted to olaim that the streptococcus
was 50% ot the cause of poliomyelitis.

Why should he

be the only one ot such a large number of investigators to come to such a oonolusion.

He makes no state-

ment as to whether the oases he treated were from the
early, middle or late part of an epidemic which, as

shown above, makes a considerable difference.

He

also omits any statement as to what other type of
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treatment was used in oonJunction with his serum.

Be-

cause of the fact that few if any 1~vest1gators have
been able to corroborate his findings, I feel his
serum therapy·is more theoretical than practical.
To

return now to the case of human convalescent

serum, according to McKinnon (60), previous to 1927
the use of convalescent serum in the treatment ot
preparalytic poliomyelitis was based on the demonstration in 1910 of the neutralising bodies in the
serum of monkeys and individuals recovered from the
disease.

However, other workers failed to support the

previous observations and it was not until 1927 that a
renewed interest in the use of convalescent serum was
manifested.

Still there was considerable skepticism

so investigations uaing controls were conducted in the
Eastern states.

Some patients were given serum, others

only routine therapy.

An analysis of the results

failed to show any decrease in paralysis or fatality
in the serum treated oases, and yet many physicians,
because of their observations, were convinced that
serum had some vaJ.ue.

Aycock (4) and Fischer (18) were of the opinion
that the end results of serum treated oases were no
better than those
"-.-·,

in which serum was not used.

They
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analyzed 440 oases and included 102 controls.
Levinson (48) has reported favorably on several
instances on serum therapy, and in a review of previous literature (49) he pointed out that many investigations had found serum therapy to be of definite
benefit in the preparalytic stage.

With a group of

130 patients treated With serum, they obtained a
mortality rate of less than halt the mortality observed tor the patients in the same city who received·
no serum.

They also reported a frequent prompt de-

crease in temperature and other symptoms occurred and
the resulting paralysis was lessened in severity
following serum therapy.

A later paper by Levinson (50)

further pointed out the low mortality rate that follows
the use of serum.

A still later paper (51) reported

that less than two percent of some 200 consecutive
patients with poliomyelitis treated with serum had
residual paralysis.

This was compared with 20% resi-

dual paralysis among untreated oases.

The success

apparently depended on early diagnosis and early serum
administration in large doses--100 to 200 oo as an
initial dose--with repeated administration every twelve
hours.
Rosenholtz (75) studied the effect of human con-

valescent serum in the preparalytio stage, being most
interested in the mortality, and of paralysis or
muscle weakness during the aoute stage and residual
paralysis.

In his statistical analysis of several

thousand cases, with most attention being paid to those
with adequate controls, there appeared to be no evidence of value tor the serum.
Ayoook and Luther (3) in a study of 106 oases
treated intraspinally and intravenously with convalescent serum, touud that 64% of these oases developed
some paralysis, and 5.7% developed severe paralysis.
Those cases in· which no serum was used, developed severe palsies in 46%.

The mortality of the treated

cases was 92% of antreated cases, it was 14%.
Ayer (5) made a study of a series of 133 oases.
Sixty-one ot these patients were diagnosed in the preparalytic stage and were given convalescent serum
therapy.
ysis.

Fifty of these patients did not develop paral-

There were twelve deaths in the entire series

which was nine percent of the total as compared with
twentyyfour percent in a previous local epidemic.

His

conclusions were that the earlier the serum was given,
the better were the results.

It tends to prevent para-

lytic sequellae and decreases mortality.
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Faber (16) , Park ( 71) ,. and Neustatter ( 67) had results whioh approximated those above mentioned.
Wesselhoett (107) tabulates the results of 3709
oases in the aooompanying graph which he reviewed in
1933.

Preparalytio Cases:
Treatment
Convalescent
Serum
Other Serums
No Serum
All Treatments

Outcome in Relation to Treat~ent

•No.ot Cases*Ro Residual Paralysis'Deaths I Number
'Number
I Percent

1

2373
451

I

I

885

'

~709

I

I

I

1

t

1716
354

I

2778

I

708

72.3
78. 5
80.0

I

83
la
8

I

74. 9

t

104

His figures would seem to indicate that the value ot
serum treatment is very questionable.
Hyland (33) made a study of 66 oases in the 1937
epidemic of poliomyelitis in Toronto.

His treatment con-

sisted of complete bed rest initially.

If any evidence

of paralysis presented itself, sandbags and pillows
were used to prevent deformities and also tor·the com-

fort ot the patient.

No massage was given until the

the temperature has decreased to normal and all evidence

ot hyperesthesia had disappeared.

At this time, massage

was begun and also passive motion was instituted to prevent Joint stiffness.

Convalescent serum therapy was

used in twenty-seven of the sixty-six patients with no
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appreciable difference in outcome.

Eighty-two percent

of the cases had no residual paralysis.

Twelve per-

cent had only slight paralysis; seven percent, severe
paralysis.

The mortality for this series was three

percent and the deaths were due to bulbar poliomyelitis which has been the cause of about 98% of all deaths
in this disease.
Faber gives a fairly complete review of cases
treated with convalescent serum from 1929 to 1941.
Sabin (82) has shown that the action of neutralizing
substances in antipoliomyelitis serum to be not on the
v1rus itself but on the body cells which may be protected if the serum reaches them before the virus.
This implies a protective
one.

action and not a curative

Poliomyelitis virus spreads neuronatropica.lly.

In theory a possibility of blocking the passage ot the
virus from one neuron to the next by early use of serum
has been suggested, (16) but this is not supported by
the experiments of Schultz and Gebhardt (89).

They

showed that very large dose.a of extremely potent serum
given d~ily beginning twenty-tour hours after intranasal 1noculat1on was completely incapable of preventing
the development of or of modifying the course of the
experimental disease.

In support of this, Harmon and

53

Harkins (30) have shown that the presence of neutralizing antibodies in humans does not prevent the occurrence of the disease, even paralysis, tor there are at
least three instances in which they have been dete'cted
in th,e blood of patients during the preparalytic stages.
Following is a table of selected oases in which
Convalescent Serum was used:
Convalescent Serum Therapy in the Preparalytic Stage
Selected Series.
Ro Controls.
Authors

lo.of Cases

Macnamara (61)
Shaw (85)

Kc Eachern, Chowen, Bell,
and Mc ICensie

Levin son ( 49)
Cowie, Parone
Lowenberg (11
Jensen (36)
Jackson (35)

I

•

76

I

23

I

74
149

Bo Residual Paralysis
Number I Percent
72
I
95
23

'
70
135

100
l
I

I

80

2992

I

395

"

76
2775
340

'
'

I

96
91
96
92

as

In at least one study in which serum treatment was
not given, the general rate of recovery with no residual
paralysis was 86%.

The recovery rate tor patients in

the preparalytic stage--no paralysis early or before
diagnosis is made--is three times as great as tor patients
with initial paralysis and appears to average eighty percent •. The day of hosp1tal1zat1on seems to have a decisive etteot on the outcome.

In Jensen's date (36), the

percentages were only very good tor those being hospital\

',

~-
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ized during the first two days; but after that they
were actually worse, despite serum treatment, than tor
the epidemic as a whole.
Following is a series of serum treated oases with
control groups:
Convalescent Serum Therapy in Preparalytic Stage
Series With Controls
No. of Cases
%Complete Recovery
'Controls I Treated 1 Controls:Treated

Authors

'

Fischer, Park (18) 1 404
Harmon,Krigsten, •
Harkins (31
31
Mai H.
15
Hyland, Gardiner, '
Neal (65)

539
63

'

80.7
29

26

26.7

Heningson (32)

32
200

26
409

81.0

Total

682

1063

74.9

1745

70.5

31.5

88.9

:so.a

'
I

34.6
81.4

78.5
77.1

Harmon's above report differs considerably from one
published two years before (29).

In this group, 71 per-

cent recovered completely even though no serum was
given.

In above report only twenty nine percent re-

covered completely.· He offers explanation for the variation between the two series.
Up to very recently, the physician felt obligated
to use convalescent senim, not only because the public
demanded it but because there was still some question as
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to its value.

In trying to make an honest evaluation

of serum therapy, there are several factors to be considered.

A few of these will now be mentioned.

many cases, no control series are reported.

1) In

2) Many

reports include only those eases treated in the preparalytic stage and exclude these with clinical evidence of paralysis which, in itself, greatly increases
the recovery expectancy.

Otten times the series in

which control groups are used do not confine their
cases to the same stage.

As stated above, the recovery

rate tor patients in the pre-paralytic stage is three
times as great as for patients with initial paralysis
and appears to average eighty percent.

3) Also the day

of hospitalization seems to have a decisive effect on
the outcome.

4) Sometimes the proportion of non-para-

lytic attacks increases sharply in the later stages of
an epidemic as reported by Riggins (74), thus raising
the natural chances of recovery at a time when serum,
it employed, would be generally available and so be
given credit for the lowered paralysis rate.

5) Epi-

demics vary in severity and the value of treatment
without an accompanying series of controls is hard to
evaluate.

There are only a few controlled studies of

considerable size based on preparalytio cases.

That of
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Kramer and Ayoook (44) With eighty oases showed no advantage for serum therapy but data are not given in
detail.

La1dlow 1 s group(46) oonsisted of a study ot

1559 cases, but the control group was too small to be
of much value.

Seventy-one percent of the untreated

oases recovered as compared With seventy-seven percent
of those receiving serum.
The case for convalescent serum therapy becomes
very difficult to establish, as the investigator who
attempts to evaluate the many reports of its use is
immediately confronted With evidence of confusion and
inadequate data.

Notwithstanding the faot that a

published article is likely to place serum therapy in
its most favorable light, one can hardly avoid feeling
that the case tor serum is not convincing attar perusing
most of the olin1cal reports.
In the above studies, unless otherwise mentioned,
physiotherapy was used in conjunction with serum therapy
and therefore some of the results of physiotherapy will
be noted from those series as well as the control
studies.

The following discussion will be limited to

physiotherapy and orthopedic indications is the early
treatment of poliomyelitis.
Veitch (103) reviewed fourteen cases in 1927 in
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which immobilization was maintained until all signs of
the inflammatory condition had disappeared.

Of the

fourteen cases, nine had both lower limbs, back and
abdominal muscles affected.

Six of these patients

were gradually discarding their splints at the time ot
this report.
only.

Three patients had involvement of one leg

Two are using caliper braces; one is free trom

splints.

The two remaining cases showed involvement of

both upper arms.

These patients were still wearing

plaster casts except while in the prone position when
Veitch wrote his article.
Walsh (104) and Neal (65) cite the principles of
physiotherapy but give no oases upon which to base any
conclusions.
Ober (69) used Wire splints for 1mmob111zat1on.
These were tirst placed in the position in which the
patient was comfortable and gradually bent to the desired position.

He also used hot packs and hot baths

with the splints in place.

He employed sedatives when

necessary to relieve pain.

Absolute bed rest was in-

sisted upon during stage ot paind and tenderness.

No

massage nor exercises were employed during the acute
stage but were begun after pain and tenderness had disappeared.

In his series or thirty-tour oases all but
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six recovered, tour or these six had only slight paralysis remaining, one severe, and one death.
As regards early orthopedic care, Irwin (34) advises early plaster immobilizing oasts to keep the
muscles in physiologic position and give complete rest
to the atteoted parts.

His idea is that exercise

should not be started until improvement trom 1mmob111zat1on ceases or restriction ot Joint motion becomes
apparent.

It and when this occurs he institutes hydro-

therapy exercises and not active motion.

He gives no

results with his type of therapy but from what is reported in other literature his method seems definitel7
outmoded.
Kc Carroll (5S) (59) gives a fairly complete review of ph7siotherapy in the early treatment of poleo-

myeli tis.

In the earlier day.a, bakes, mas sage, and

muscle training in conJunction with immobilization were
thought to offer great hope for repair of damaged
muscles (55).
plete bed rest.

Then Townsend suggested one year of comJudson proposed fixation for twelve to

twenty-tour months.

Some advocated both faradic and

galvanic stimulation (65).
hydrotherapy was used.

Later, the Hubbard tank tor

Then the Kendall fixation and

prolonged protection was advocated.

Bow we have the
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Kenny method whioh will be disoussed later.

Uo Carroll

figures that the oart is before the horse because poliomyelitis is a central nervous system disease instead ot
muscular.

He reviews 245 recent oases which include

487 extremities which occurred from 1935--1941.

For

comparative studies, and estimation ot the return ot
function in an extremity as a whole, and comparison
with original involvement.

Also he gives comparative-

results with various torms of treatment.

For estim-

ated residual fuuction the following olass1f1cation
was used: l) Zero--complete flail extremity.

2) Poor--

llight return with little or no fuuot.ional power.

3)

Fa1r--Fa1r return in most muscles involved, good return
in a few muscles, but insufficient return in majority
to permit brace free extremity.
brace free extremity.
muscles.

4) Good--Satisfaotory

Good return in majority of

Some residual involvement.

demonstrable residual involvement.

5) Normal--No
There are seven

tables following which tabulate his findings.
Table I -- Short Periods of Immobilization With9ut
Weight bearing with cessation ot

Physical Therapy.
Immobilization.

Supportive apparatus if necessary.

Summary of thirty-one patients with fifty-three extremities involved.
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Involved part

No.

Final Rating
Zero Poor Fair Good Normal

Arms
Complete paralysis Partial paralysis 8
Legs
Complete paralysis 26
Partial 'pa;ral7eis 19

10

i

3

l
1

9

4

2

1

4

13

Table II--Summary of Fourteen Extremities.
Treatment--Short Immobilization by One to Three Uonths
in Plaster Casts followed by Physical Therapy tor Three
to Six Months.
Involved Part

No.

Final Rating
Zero Poor Fair Good Normal

Arms

Complete paralysis Partial paralysis 1

Legs
Complete paralysis 7
Partial paralysis 6

l

1

2

3
2

1
4

The physical therapy consisted ot limited active
and passive motion for 20 minutes per day and five days
per week.

The limbs were protected during inactive

stage.
Table III Summary of Eighty-five Extremities (46
Patients) Treatment - Prolonged plaster casts tor four
to eighteen months without .Physical therapy.
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No.

Involved part
Arms
Complete Paralysis
Partial paralysis

Final Rating
Zero Poor Fair Good Normal
1

8

Legs

Complete paralysis 57
Partial paralysis 16
Table IV

4
1

27

14
1

~

4

2

14

2

7

·8

-

7

Summary of Twenty-five Patients With

Involvement of Seventy Extremities.
longed Plaster Immobilization

or

Treatment - Pro-

three to twelve months

followed by physical therapy for eight to twenty-four
months.
Involved part

No.
Final Rating
Zero Poor Fair Good Normal

Arms
Complete paralysis 14
Partial paralysis ll

l

Legs
Complete paralysis 33 16
Partial paralysis 12

8

l

7
l

6

5

5

8

1
7

4

l

Table V Summary of 134 patients with 262 involved
extremities in which no treatment was used.

Patients

walked as soon as able.

Involved pB.l't

Is.

Final Rating

Zero Poor Fair Good Normal

Arms
Complete paralysis
Partial paralysis

47 ·3

Legs
Complete paralysis
Partial paralysis

106 20
81

28

-

-

5

24
2

7

14

18

1

17

10

lfl
15

36

9
9

55
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Table VI

Results in Extremities tor each group

regardless of initial involvement.
Group and Treatment
I.

No.
Final Rating
Zero Poor Fair Good Normal
53 19% 19% 15% 38%
9%

Immobilization
1-4 months
No Physical Therapy
II. Immobilization
14 ?%
1-3 months
Physical Therapy
3-6 months
III.Immobilization
88 31%
4-18 months
No Physical Therapy
IV. Immobilization
70 23%
3-12 months
Physical Therapy
8-24 months
v. No Treatment
262 9%

19%

18%

30%

12%

15%

No particular treatment gave outstanding results.
Group V gave the best results.

The degree of involve-

ment seems to be a better guide in determing the residual
paralysis than the type of treatment used.· See table VII.
Table VII.

Results for groups combined according

to the degree of original involvement.
No.

Zero Poor Fair Good Normal

Extremities with
Complete Initial
Involvment

298

267'

21%

22%

22%

9%

Extremities with
Initial Partial
Paralysis

189

0%

2%

185'

62%

18%

Lenhard (4?) reviewed 296 cases of the 1941 epidemic
in Baltimore.

The treatment used wasas follows:

Rest,
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radiant heat, passive massage after soreness has disappeared, and passive motion.

Records were made of

muscle power every six weeks or every three months.
The patients were class1t1ed as nonparalytic, complete
recovery, and probably normal.

These groups totaled

68% of the series.
Results

Number

Percent

No paralysis
Complete Recovery
Probably normal
Slight Residual
Moderate Residual
Marked Residual
Complete Residual
Total

52
96
47

18
34

32
14

16
14
11
5

6
287

100

40

2

Those with slight residual it was shown that
stabilization operations in the worst of them returned
them to near normal.

Also by frequent retests of muscles

power, (by same physiotherapist, who cheeked the same
patient throughout the treatment and graded the percentage of movement) showed the muscles do not improve in
direct ratio to the degree of initial weakness, and may
continue to improve tor 18 months in those cases seen
immediately after onset.
Toomey (100) has written an article as to the type.

ot treatment.

It is similar to that listed.

He has

had very good results with infra red heat in oases ot
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localized pol1omylit1s (101)(96)(97).
From these findings, it seems safe to assume that
the results in anterior poliomyelitis can be more adequately explained on the uuderlying pathological process than on the form of treatment.

Initial paralysis

in many instances is due to edema around the pyramidal
tracts, also congestion, and cellular infiltration without actual destruction of the ganglion cells.

Such

paralysis is temporary in eharaeter and muscle function
returns with reltit of pressure from the anterior horn
. eell s with subsidence of ede.ma.

The incidence of the

original partial paralysis can be· explained on recoveries.

Those extremities with complete paralysis

showing satisfactory recovery can also be explained on
this basis.

If however the anterior horn cells are

destroyed, the muscle remains paralyzed regardless ot
therapy.
Retan began an entirely different type of therapy
in 1937 (73) which was intravenous injection ot hyptonic
salt solution, the rationale of which was thought lo be
as follows:

Hypotonic salt solution lowers the osmotic

pressure of the blood stream, and there results a continuous egress of fluids from the capillaries into the
perineural spaces.

This fluid in turn causes an in-

balance between the percentage of electrolyte within the
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nerve cell and the per1neural space.

There results a

rapid interchange of fluid between the pericellular
tissue fluid and the fluid within the oell.

This fluid

movement is maintained as long as the intravenous 1nJeotion is continued.

The excess fluid is reabsorbed

by the venous capillaries.

While these fluid movements

take plaoe in all tissues of the body to some extend
the author has shown that this fluid interchange 1s
more selective to inflammatory tissue as a result of
the increased permeability of the capillary wall in
these areas.
In a group of 57 patients, only three of the preparalytic cases developed paralysis.
the treatment to be of value.

His evidence shows

Ten cases of respiratory

paralysis have been treated, all of which recovered.
Six cases of paralysis of deglutit~on recovered promptly and were able to take fluids following the first
treatment.

He also states muscle weakness without

paralysis improved rapidly following the treatment.
Kramer (45) found it to protect rhesus monkeys from
paralysis which have been infected with several times
the lethal dose.
Very little research has been reported in the
literature on this form of therapy.
.

'
1

It it was as much
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a "cure all" as Retan•s figures would seem to show,
surely there would have been considerably more interest
shown and many reviews would have been available, and
thus enabled one to attempt an evaluation of this
therapy.
Have drugs a place in the treatment or prevention ot Poliomyelitis?

A great many have been tried

,

but seem to be of no value whatsoever as therapy.
Schultz (87) gives a review on the following:

Alum,

tanic acid, pioric acid, neutral acroflavine, sine sulfate, vitamin B compounds, viosterol, sodium eulfanilsulfan1late, and sulfapyridine.

The first five seem to

have some value in prophylaxis in monkeys when applied
to the olfactory mucosa.
Potassium chlorate (51) was first used by Contat
in 1938.

He states, "of 35, 33 were protected against

paralysis.•

No value is the stamp placed on it by other

investigators.
without results.

Gsell (28) treated 97 of 119 patients
Saucier and Stewart (84) also were un-

able to corroborate Contats• findings.
Where does Sulfanilamide stand?

Toomey (102) (99)

I

(98) in experiments on monkeys showed that it accelerates the production ot the disease and does not have any
prophylactic value.

Thhett and Wythe and also Rosenow
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(78) have come to the same conclusions.
Now, the only therapy remaining to be evaluated
1s Sister Kenny's Treatment ot infantile paralysis.

She has been trying to establish her treatment since
1933 (41) but had little success until 1938 in Australia and 1941 in United States.

Her work since that time

has been sponsored by the National Foundation tor
Infantile Paralysis.
A brief review other work will now be presented.
She states she has found a new disease because the
symptonms she describes have never been noted (41) (42).
These are spasm, incoordination, and mental alienation
which are terms of a very contusing nature.

When one

thinks ot spasm, and thinks ot an upper motor neuron
lesion and even in presence of the late work ot Kabat
and Knapp (39) it is still agreed that poliomyelitis
is predominantly a lower motor neuron lesion.
Inooordinat1on is usually concieved ot as due to
a central nervous system lesion which affects the
ability ot coordinated muscle activity and not as a
lesion which causes paralysis.
Uental Alienation by definition means insanity.
According to Kiss Kenny (41) (10) (72) these
terms mean the following:

Muscle Spasm is a symptom

which is thought to be ot utmost importance, tor it
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it is not treated early, oontracture, fibrosis, atrophy
and loss of fuuction will result.

This so-called spasm

consists of pain, tenderness on pressure, constant
hyperirritability, particularly on stretching, and in
some oases visible fibrillation or fasciculation.

Miss

Kenny has further observed thatin the majority of oases,
the posterior muscles of the neck, trunk, and.lower extremities are more affected by spasm than the anterior
muscles with antagonistic action.

She believes that it

treatment is carried out in the traditional manner the
antagonists of the muscles with spasm become lengthened
and atrophied from disuse and that finally power of
voluntary contraction is lQ:Bt.

She designates such a

functionally paralized muscle as alienated.

She also

speaks of it as nonparalytio which means that if the
spasm of the antagonist is released and the muscle is
allowed to regain the proper resting length it may be
made to function by proper stimulation and re-education.
The third factor, 1nooord.1nat1on, consists in the substitution of accessory muscles or even antagonists for
the proper prime movers of a Joint.

Individual muscles

also are said to contract improperly in sections rather
than through their full length; again this is spoken
of as incoord.ination.
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The Kenny Method aims to eliminate or correct
these three factors.
iately upon diagnosis.

Muscle spasm is treated immedThe treatment consists in the·

application of hot packs of a measured size to fit the
muscle without immobilization ot the Joints.

These

woolen packs are immersed in boiling water, wrung out
twice through a tight wringer at the bed side and
quickly applied to the involved part.

The pack is

then rapidly covered with oiled silk and a layer ot
dry flannel.

The packs are changed every 15 or 20

minutes if the spasm is acute, otherwise every two
hours for a twelve hour period each day.

Spasm is

usually relieved within a week, but the packs are continued tor three to four weeks or longer it the muscle
exhibits -contracture or shortening.

Although the or-

iginal temperature of the packs is high, there is rapid
cooling and at the end of two hours there is probably
a tendency for the body to heat the pack.

This is in

reality, then, a type of contrast therapy.
No active or passive movements which cause any
spasm or pain are allowed.

When spasm is relieved,

passive motion is started while the packs are still in
use, and the muscles are stimulated by this.

Active

motion, or muscle reeducation begins only when spasm

?O

has been relieved.
Miss Kenny's system of muscle reeducation empha~
sizes the isolated action of certain important muscles
for each movement of a Joint.

The patient is taught

exquisite control of agonists and antagonists so that
smooth rhythmic motions are obtained.

There is increas-

ed strength by repeated coordinated movements.
She compares the results of her treatment with
those obtained by KoCarroll (42) (59) which is shown in
the chart.

She says that with a poor knowledge of the

Kenny method residual paralysis oan be reduced trom
8?% to 33%, and that the deform! ties from ?5% to a
questionable 8%.

If a trained technician in the Kenny

method carried out the treatment, no deformities would
have been present.

I think if one takes a quick glanoe

at MoCarroll 1 s charts, they will see that she has misquoted his figures.

He states that 80% of those with

initial partial paralysis showed either good or normal
return of musole action.

This is another example ot

making ones therapy appear better than anyone elses
without really quoting the stated figures.
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Orthodox

Estimated Results
of Treatment

Orthodox
Plus Kenny

Patients with Residual
87%
paralysis
10.
Number of braces rieeded 19
Patients needing Surgery 6 or 5%
Patients with deformities 75%

58%
14
10
a or
25%

Kenny
33,%.

,8

s
33%

4 or 16%

8%

Among her staunch supporters are Cole ( 10) Phol ( 72) 1
and Stim,on (94).

F. H. Mills (63) was also very much

in agreement with the Kenny Treatment.

He reported 35

oases in which it was used and states that none of the
patients were left deformed or were any trophic changes
noted.

He says it offers the maximum chance for im-

provement.

Bingham reviewed 24 cases in which the Kenny

method was used and he came to the conclusion that it
shortened the time in bed, hospital stay was shorter
and hot moist pack technique expensive early but final
total effort and expense should be less (10) (12).
Kabat and Knapp (39) experi anted with prostigmine which is a drug that prevents the enzyme cholinesteras. from :runct1o·ning.
acetylcholine inactive.

Its function is to render

This treatment was used in

conjunction with the Kenny method.
sults of its use in 24 patients.

They give the reIn 20 patients, the

effects of prost1gmine were evident in one hour after
a subcutaneous injection of .5 to 2.5 milligrams.
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Large doses gave unpleasant parasympathetic symptoms.
These symptoms could be obviated by the simultaneous use
of atropine sulfate.

The most significant effect was

relaxation of "muscle spasm", decreased hypertonus with
decrease fn muscle pain.

It was also evident that pros-

tigmine decreased "1nooord1nation and in some instances
increased active contraction.
Muscle spasm measured by the goniometer and range
of passive motion reoor~ed 1n angles showed an inoreas-·
ed range of passive motion.

The patients also reported

the movements felt looser.

In some oases, deformities

decreased or disappeared.

The hypertonic muscles felt

more elastic and less rigid to the examiner.
Several types of deformity decreased.

In several

instances, "foot drop" due to hypertonic posterior calf
muscles has been improved or eliminated.

In two flex1on

deformities of the hand, it was greatly decreased in
one hour.

There was a more normal position in three

with elevated shoulders due to spastic trapeziu~.

These

observations are more significant because the deformities
were present four months or over.

Inooordination

appeared toimprove 'following prostigmine.
The point of action is at the symapse in the spinal
cord.

The evidence against action at the myoneural
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Junction is that destruction increased muscle tone,
while prost1gmine decreased spasm.

In three patients

it was given intraspinally, and more relaxation was
observed than when given subcutaneously.

Dr. Bennett has treated 40 subacute oases with
prostigmine at Warm Springs, Ga. with encouraging results (39).
This is the only article appearing on this particular phase of the subject and a greater number of
cases would have to be studied before an attempt to
evaluate it could be made.
Key (43) and Steindler (93) compare the principles of the Orthodox with those of the Kenny treatment
which.may be tabulated as follows:
l. Xenny--hot packs as soon as diagnosis is made.
Orthodox--Absolute bed rest and quiet during
febrile stage.
2. Ken~y--Preoludes the use of the respirator.
Orthodox--Believes respirator has saved lives.
3. _Kenny--Spasm treated by hot packs and daily_ passive movements.
Orthodox--Treatment of pain, tenderness, and contractures by immobilization and head as indicated.
4. Xenny--Active treatment before pain and tenderness
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subside.
Orthodox--Wait until this stage ls over.
5. Kenny--All muscles are normal or alienated which
are not permanently parallzed.
Orthodox--Recognize temporary and partial paralysis.
6. Kenny--Ignores the power present in muscles and
forbids muscle examinations; therefore no record of
previous condition by which to verify claims of cures.
Orthodox--Muscle examinations and records.
7. Xenny--No splints or braces.

Say they interfere

with circulation, increase atrophy, and contractions.
Orthodox--Immobilization early to prevent contractures and deformities.
A very good summary of the treatment of poliomyelitis with special reference to the ,evaluation of the
Kenny Treatment was given by a committee of six men (27).
This committee, in the course of its study, visited a
total of six cities and sixteen clinics.

A total of

approximately 740 patients were examined, and of this
number 650 were treated by the Kenny method.

A,maJority

of these patients were from epidemics since 1940.

In

the examination of them, recognition was made of the
tact that epidemics vary tremendously from year to year
as to severity, type of paralysis and also extent of
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paralysis.

These observations have been mentioned pre-

viously.
The term Orthodox has been one applied by Miss
Kenny and consists ot a number ot treatments.

The

reader is referred to the outline ot treatment quoted
earlier from Lovett (55) and it will be noted that it
is the basis of our treatment today.

Nor is the Hy-

drotherapy or moist packs a new idea as they were used
as early as 1840 by Heine, and more recently by Ob~r
(68) and Lovett.

The Kenny concept along with the

differences from the •orthodox• treatment have been
previously stated; so it will be necessary to give
ohly the comment and conclusions.
Miss Kenny's objection to muscle examinations
and hence the lack ot accurate records is to be condemned.

It has not been proven that these examinations

are harmful.
Kiss Kenny has repeatedly stated that under

•orthodox" treatment ~nly 13% of the patients recovered
without paralysis while under her .~reatment over SO%
.

recover.

We believe that this is a deliberate mis-

representation·of the facts ot treatment by other
metho~s.

This may be due to her overzealous desire to

promote further the adoption ot the Kenny treatment.
·~.
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Miss Kenny's statement of 80% recovery under her treatment has not been supported by accurate statistics in
a significant number of cases.

The figure of "orthodox"

treatment is taken from an article which dealt entirely
with severely paralized patients.

Miss Kenny has been

told repeatedly that this is not a fair comparison to
make and that if' every case in an epidemic is included
in the statistics, recovery of' from 70 to 90% can be
expected from •orthodox• treatment.

Miss Kenny made

this inaccurate comparison as late as May 1944.
Early use of her treatment does not mimimize in
any way the permanent paralysis, and in many cases, the
paralysis progressed after treatment was instituted.
Miss Kenny has laid claim _recently to a new and revolutionary discovery by means of which she can diagnose
the disease and determine the involved extremities prior
to the onset of the usually recognized diagnostic clinical signs.

She also claims that the institution of her

treatment at this time will control the pain and prevent paralysis.

She has stated that this is her great-

est single contribution.

However, she has no tangible

evidence with which to support such a statement.

77:

CONCLUSIONS
For the most part, the conclusions tor the various
types of treatment have be~n made during the writing ot

this paper but this much can be said: the treatment ot
poliomyelitis has advanced little if any during the
past fifty to seventy-five years.
Unfortunately, the statement made by Wickman, who
first adequately studied and described abortive or nonparalytic poliomyelitis more than thirty-five years
ago still holds, namely, that although abortive cases
make up a considerable proportion ot all types in any
epidemic, their ratio we cannot yet determine.

But it

is clear that in a recent epidemic such abortive nonparalytic oases outnumber the paralytic oases by many
times and are much more frequent than realized a situation of this kind can easily furnish brilliant

re-

sults when any treatment is given early, and so it demands a most rigid control group who are untreated it
a satisfactory opinion is to be reached.
It is the consensus of opinion that the Xenny
method of treatment will take its place along with the
other forms of discarded therapy and also that physical
therapy will never prove to be the answer.

It is felt

that control will be brought out by prevention o_t the
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destructive processes in the central nervous system
for it is a fact that once present, they are irreversible.
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